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Imaging Findings of Eosinophilic Gastrointestinal Diseases in Adults
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A B S T R A C T

Eosinophilic gastrointestinal (GI) disorders are a group of conditions marked by pathologic eosinophilic infiltration of one or multiple locations in the GI tract.
Conditions include eosinophilic esophagitis, eosinophilic gastritis, eosinophilic enteritis, and eosinophilic colitis. The site and depth of eosinophilic infiltration of
the GI tract usually determines clinical presentation. These conditions should be considered in the differential diagnosis for several GI symptoms, such as food
impaction or dysphagia. Histopathology is the gold standard for diagnosis of eosinophilic disorders. Nevertheless, findings from endoscopy, barium studies,
computed tomography or magnetic resonance imaging, can aid in the diagnosis, by allowing for earlier diagnosis as well as proper management. Eosinophilic
gastrointestinal disorders are typically managed with corticosteroids or dietary elimination. A high index of suspicion is required for diagnosis as it can often be
challenging.
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Introduction

Eosinophilic gastrointestinal disorders (EGIDs) are a group of dis-
orders characterized pathologically by excess eosinophils in mural
biopsies of one or several locations in the gastrointestinal (GI) tract,1

in the absence of other causes for eosinophilia (such as drug reac-
tions, parasitic infections, and malignancy).2 Nomenclature and pre-
sentation of EGIDs depend on the site and extent of layer invasion of
eosinophilic infiltration.3 EGID can be found at any age but is mostly
seen in the third to fifth decades of life with a male predominance in
adults and no gender predilection in children.2 The gold standard for
diagnosis is histopathology.4 Nevertheless, recognizing imaging char-
acteristics of EGIDs can be helpful in achieving early diagnosis and
appropriate management.
Eosinophilic Esophagitis

Eosinophilic esophagitis (EoE) is defined as an immune/allergy-
mediated clinicopathologic condition, which is characterized by
prominent eosinophilic infiltrate in the esophageal wall and symp-
toms of esophageal dysfunction.5 The reported prevalence of EoE is
34 cases per 100,000 children and 42.2 cases per 100,000 adults,6

and an overall prevalence of 78.8 per 100,000 individuals.7 There is
a male predilection for the disease in adults with a ratio of 3:1
(male to female).8 The majority of cases are detected during child-
hood. There is a peak prevalence between 30 and 44 years of age. In
adults, the symptoms of EoE are mainly heartburn and dysphagia,9

although patients may also present with food impaction.10 The
diagnosis of EoE depends on the clinical presentation and esoph-
ageal biopsies.

Diagnostic Criteria

Consensus recommendations based on a systematic review of the
literature and expert opinion have led to the diagnostic criteria pub-
lished by the American College of Gastroenterology. These criteria for
EOE include: (1) presence of symptoms related to esophageal dys-
function (such as dysphagia, food impaction), (2) �15 eosinophils per
high power field in the esophageal tissue, and (3) exclusion of other
disorders associated with similar clinical, histologic, or endoscopic
findings.11,12
Pathologic Features

Pathologic characteristics of EoE can be divided into major and
minor. Major features are not pathognomonic but considered char-
acteristic and required for diagnosis, while minor features are non-
specific but can assist in the diagnosis. Major features include
eosinophilic micro-abscesses (4 or more eosinophils within the epi-
thelium), increased intraepithelial eosinophils (more than 15 per
high power field) (Fig 1), eosinophil aggregate in the surface layers
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FIG 1. Histologic sections (hematoxylin-eosin stain) show esophageal squamous
mucosa diffusely involved by eosinophils (greater than 100 per high-power field),
with reactive features including basal cell hyperplasia and spongiosis (Color version of
figure is available online.)
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of the epithelium (“surface layering”), eosinophil degranulation,
and surface sloughing of squamous cells and eosinophils. Minor
features include lengthening of the lamina propria papilla,
“marked” basal cell hyperplasia, increased intercellular edema,
increased intraepithelial lymphocytes and mast cells, and increased
lamina propria fibrosis and chronic inflammation.13
FIG 2. (A, B, C, D) Endoscopic images show linear or longitudinal furrows (arrow; A), concen
plaques and/or exudates (arrows; D) (Color version of figure is available online.)
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Endoscopic Findings

The EoE Endoscopic Reference Score (EREFS) is the classification
system validated for EoE endoscopic findings, which is an acronym
standing for the 5 major features: furrows (linear or longitudinal;
80%), edema, rings (64%), exudates and/or white plaques (16%)
(Fig 2), and stricture (12%),3,14 and has shown a high degree of diag-
nostic accuracy.15

A normal appearing esophagus may also be a finding of EoE dur-
ing endoscopic examination.16,17 Longitudinal furrows appear as
long linear lines with subtle indentations parallel to the long axis of
the esophagus.14 Esophageal exudates are whitish plaques that
may represent eosinophilic inflammation and can be misinter-
preted as candidiasis.14 Edema can occur in EoE and is character-
ized by loss of vascular pattern with generalized mucosal pallor.14

Fibrotic changes can be focal (�1 cm in length), long (several centi-
meters in length), or a diffuse small caliber esophagus. Milder stric-
tures with luminal diameter greater than 10 mm can be subtle
endoscopically.18 Esophageal biopsy is still required to confirm sus-
pected EoE.
Imaging Findings

Barium studies play a major role in the diagnosis of dysphagia and
can be helpful to diagnosis a wide variety of causes including
tric mucosal rings (arrows; B), small-caliber or narrow esophagus (arrows; C) and white
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FIG 3. (A, B) Endoscopic image shows linear furrows (arrows; A) with normal esopha-
gus on esophagram (B), illustrating a limitation of esophagram exams as furrowing is
not identified (Color version of figure is available online.)

FIG 5. (A,B) Esophagram images show segmental strictures (arrowhead; A) in the
upper-mid esophagus and “ringed” esophagus (arrows; A, B) with concentric, ring-like
indentations of the esophagus like a “stack of coins,” compatible with eosinophilic
esophagitis.
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Schatzki’s rings, achalasia, gastroesophageal reflux disease, strictures
and cancers.19-21 Dysphagia is often a symptom in EoE and barium
studies can be helpful to determine the underlying cause. In the set-
ting of EoE, double contrast barium esophagrams can assist in the
diagnosis, recognize subtle or diffuse strictures and evaluate changes
that may be overlooked on endoscopy.22 Barium studies frequently
show fixed rings and are more sensitive than endoscopy for the
assessment of strictures and diffuse small-caliber esophagus.23

Esophagrams are an important tool not only in identifying EoE, but in
planning and following treatment, including assessing the need for
dilation or stent placement.12

Endoscopic mucosal abnormalities in the setting of EoE such as
furrowing, exudates and plaques are generally not well seen in bar-
ium studies even with optimal techniques (Fig 3).24 However, other
findings, such as the presence of esophageal rings which appear as
distinctive concentric ring-like indentations should raise suspicion
for eosinophilic esophagitis on barium studies (Fig 4).25 These rings
can occur as an isolated finding or may be associated with strictures
or diffuse esophageal narrowing.21,26 The rings are thought to be a
consequence of inflammatory scarring. The rings are typically over
a short segment (<1 cm and more commonly between 2 and 5
mm), may pool barium contrast, horizontal in configuration, may
extend partially or entirely across the esophagus, and often are
multiple and sequential, creating a “stepladder” or “stacked coin
appearance” (Fig 5), a finding also called “trachealization” of the
esophagus.26
FIG 4. Thirty-year-old man with chronic sensation of food sticking in the upper esoph-
agus. (A, B) Esophagram images show multiple concentric ring-like strictures and a
narrow tubular esophagus compatible with eosinophilic esophagitis better seen on the
double contrast images (arrows; B) compared to single contrast (arrows; A).
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A high index of suspicion is required by radiologists as they may be
the first physician to suggest the diagnosis.

Strictures typically manifest as concentric luminal narrowing
with smooth contours and tapered margins (Figs 5 and 6).21

Esophageal remodeling with fibrosis and narrowing are common
in EoE. Some cases of EoE may develop segmental strictures in the
upper, mid, or less commonly, the distal esophagus. Esophageal
strictures have been classified by the length of the narrowing as
(1) rings (�1 cm), (2) strictures (1-8 cm), and (3) small-caliber
esophagus (>8 cm). Luminal narrowing, rigidity of the wall, and
ensuing stricture formation are suggestive of deeper layers of
involvement.19 The presence of a stricture associated with eosino-
philic infiltration is consistent with infiltration of the muscular
layers of the esophagus.20

A “small caliber” esophagus can suggest eosinophilic esophagitis
(Fig 7).21 In the setting of a “short caliber” esophagus, a high index of
suspicion is required as the diffuse narrowing of the esophagus can
be difficult to appreciate on barium studies. A barium tablet can help
detect subtle narrowing by getting stuck along its course to the stom-
ach. Long-segment narrowing of the thoracic esophagus or small cali-
ber esophagus are also more difficult to evaluate on endoscopy than a
focal stricture, likely because of the subtle transitioning from unaf-
fected to affected esophagus.22,23

Esophageal intramural pseudodiverticula are an unusual finding
and consist of a group of dilated excretory ducts of deep mucus
glands in the esophagus. Esophageal intramural pseudodiverticula
can be seen in EoE and are usually associated with increased intra-
luminal esophageal pressure proximal to a stricture.27 These can
also be associated with esophageal strictures from other
causes,28 gastroesophageal reflux disease (GERD), esophageal can-
didiasis, chronic esophagitis, and esophageal carcinoma.29
ealth and Social Security de ClinicalKey.es por Elsevier en marzo 20, 
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FIG 6. Fifty-two year-old woman with a history of dysphagia. Esophagram image
shows significant esophageal narrowing and long stricture in the middle portion of the
esophagus (arrowheads).

FIG 7. (A, B) Esophagram images show a small caliber esophagus. If table is not cali-
brated, a ruler may help to show stricture and for measurements. Also, a 12.5 mm bar-
ium tablet may be helpful to confirm narrowing/stricture.
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Pseudodiverticula are better appreciated with a single contrast
esophagram,28,29 appearing as numerous, tiny (1-4 mm), flask-
shaped outpouchings that may be diffusely distributed or clus-
tered, and in profile appear to be “floating” next to the esophageal
wall.29

Computed tomography (CT) findings of EoE can be nonspecific,
with diffuse esophageal wall thickening (Fig. 8) and sometimes asso-
ciated findings of impacted food.4,30
Complications

Esophageal perforation is a potentially lethal complication of EoE,
that may develop as a complication of esophageal food bolus impac-
tion, retching, or after mechanical dilation of esophageal strictures in
EoE. Esophageal inflammatory changes and mucosal frailty, as well as
remodeling, may increase the risk for spontaneous or iatrogenic
esophageal perforation. Mucosal fragility of the esophagus is usually
evidenced by tearing or shearing of the esophageal wall with passage
of the endoscope. Fibro-stenotic changes in the esophagus lead to
dysphagia and food impaction, which may lead to perforation.
Esophagram with water-soluble contrast material followed by bar-
ium can be performed to detect esophageal perforation. CT findings
of esophageal perforation include: extraluminal air, esophageal thick-
ening (Fig 9), mediastinal, cervical, pleural, or pericardial fluid,
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though presence of fluid is less specific.31 Other potential complica-
tions of EoE include esophageal dysmotility, achalasia-like changes,
intramucosal esophageal dissection, hepatic portal venous gas, and
adrenal insufficiency.32
Treatment

The aim of EoE treatment is to improve clinical symptoms, and
prevent disease progression as well as complications3 by control-
ling contributing factors and the T helper 2 (Th2) lymphocyte
response with the 3 “D’s (“drugs,” “diet,” “dilation”) of therapy.33,34

The main “drug” treatment options include proton pump inhibitors
(PPI), systemic or topical corticosteroids.34 Dietary therapy is used
to control environmental factors with an elemental formula diet
(devoid of dietary protein) being the “gold standard” of the avail-
able options. Elimination diets directed by allergy testing and
empiric elimination diets can be attempted as they have decreased
cost, can be palatable, and avoid nasogastric or gastrostomy
tubes.35 Esophageal dilation treats the fibro-stenotic and structural
changes and has been applied in adult EoE patients with strictures.
The desired outcomes of treatment are to improve histologic eosin-
ophilia to lower than the diagnostic threshold, aim for esophageal
diameter of 16-17 mm, obtain endoscopic improvement, and
improve symptoms like dysphagia.
Eosinophilic Involvement of the Gastrointestinal (GI) Tract

Eosinophilic involvement of the GI tract is part of the spectrum
of diseases in which terminology and clinical presentation depend
on the affected organ (location) and extent (mural layer of involve-
ment) of eosinophilic infiltration. These include eosinophilic
esophagitis, eosinophilic gastritis (Fig 10), and/or eosinophilic
enteritis. Eosinophils may invade the mucosal layer, the muscular
layer, or the subserosal layer of the GI tract, and symptoms differ
according to the wall layer affected.36 There is limited data on the
prevalence of eosinophilic involvement of the GI tract, a recent
review yielded prevalence of 6.3/100.000 for eosinophilic gastritis,
 of Health and Social Security de ClinicalKey.es por Elsevier en marzo 20, 
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FIG 8. Thirty-eight year-old woman with a history of progressive dysphagia and EoE
refractory to treatment. (A) Esophagram image shows a distal esophageal fixed stricture
(arrows). (B, C) Axial (B) and coronal (C) CT with oral contrast images show moderate cir-
cumferential thickening of the distal esophagus (arrow) corresponding to area of stricture.
(D) The patient ultimately required a stent across the stenosis (arrow). (E) Histologic sec-
tion at high power (40x image- scale bar = 50 mm; hematoxylin-eosin stain) shows esoph-
ageal squamous mucosa with spongiosis, diffusely involved by intraepithelial eosinophils
(greater than 125 per high-power field-hpf) (Color version of figure is available online.)

FIG 9. Thirty-nine year-old woman with a history of EoE and with recurrent dysphagia.
(A,B) Axial CT with oral contrast images show outpouching of oral contrast in the mid left
lateral esophageal wall (big arrow; A) and associated pneumomediastinum (small arrow;
B), suggestive of focus of extravasation. Note the esophageal wall thickening. (C) Esopha-
gram image shows contrast leakwas identifiedwithin the esophageal wall in the thoracic
esophagus (arrow), suggestive of an intramural esophageal dissection.
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8.4/100,000 for eosinophilic enteritis, 3.3/100,000 for eosinophilic
colitis in the USA. Estimates for EoE range from 4.5 to 10.4/10,000,
thus non-EoE eosinophilic involvement of the GI tract are less
common.37

Primary eosinophilic gastritis, also referred to as idiopathic or
allergic gastritis, may be isolated or associated with infiltration of
eosinophils in other segments of the digestive tract, especially the
esophagus, and can occur in the pediatric (most cases) or
adult population.1,38 Eosinophilic enteritis is a rare disease
FIG 10. Low power histologic section (4x image- scale bar = 200 mm; hematoxylin-
eosin stain) shows gastric antral mucosa with extensive lamina propria involvement
by eosinophils (Color version of figure is available online.)
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FIG 11. Forty- two year-old man with history of eosinophilic esophagitis and eosinophilic gastritis. (A) Axial contrast-enhanced CT image shows mucosal thickening and nodularity
of the gastric antrum (small arrows). (B, C) Note the 2 benign-appearing inflammatory proximal gastric polyps (confirmed on biopsy) (larger arrows). (D) Endoscopic image shows
eosinophilic gastritis with nodularity of the antrum from polyps in another patient (Color version of figure is available online.)
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characterized by a pathologic infiltration of the intestine by eosi-
nophils. Clinical presentation is mostly comprised of nonspecific
gastrointestinal symptoms, and diagnosis requires pathological
demonstration of eosinophilic infiltration of at least 1 intestinal
segment, excluding other causes of intestinal eosinophilia.39 The
currently proposed histologic criteria for non-EoE eosinophilic
involvement of the GI tract include >30 eosinophils in the stom-
ach and/or duodenum.40 Eosinophilic colitis is the rarest form of
eosinophilic involvement of the GI tract, with most primary eosin-
ophilic colitis cases being idiopathic and typically a diagnosis of
exclusion. Pathogenesis is still unclear and this entity has poor
response to treatment.41

Eosinophilic involvement of the GI tract appears to have a pre-
dilection for the distal antrum and proximal small bowel,42,43

though this may reflect easier endoscopic sampling access. Clinical
manifestations vary according to the extent of involvement of dif-
ferent layers of the organ’s wall. The most common form is the
mucosal form, which is marked by abdominal pain, diarrhea,
FIG 12. (A) Axial CT images show circumferential wall thickening in segments of the
jejunum (arrow). (B) Histologic section with hematoxylin-eosin stain performed after
CT scan shows small bowel with increased intraepithelial eosinophils (black arrow-
head) in the lamina propria and rare intraepithelial eosinophil (white arrowhead) (Color
version of figure is available online.)
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malabsorption, protein-losing enteropathy, vomiting, blood loss
in stools, and iron-deficiency anemia. The muscularis form is
marked by eosinophilic invasion mostly in the muscle layer with
thickening of the bowel wall, which may lead to gastrointestinal
obstructive symptoms. The serosal form is the least common vari-
ant and is marked by exudative ascites with higher peripheral
eosinophil counts.42,44,45

Imaging exams such as barium studies, CT, or magnetic reso-
nance imaging (MRI) of the GI tract may show thickening or nodu-
larity in the antrum (Fig 11) and thickened and abnormal
enhancing small3 or large bowel46 (Figs 12�14). When the muscle
layer is involved, imaging may show bowel strictures and
decreased luminal diameter mostly in the distal antrum or proxi-
mal small bowel. These findings are not sensitive or specific for
eosinophilic involvement of the GI tract and a normal imaging scan
does not exclude this diagnosis.3 The mucosal form may also show,
at imaging, polyps and ulcers. CT and MR imaging may also show
ascites, obstruction, hypointensity or isointensity on T2-weighted
image involving the bowel wall, restricted diffusion, and progres-
sive enhancement.47 Other features that may also be seen from
bowel wall stratification include the “halo sign” (stratified bowel
wall secondary to submucosal edema) which may assist in the dif-
ferentiation of inflammatory and neoplastic lesions as well as
excluding extra-intestinal disorders,4,48 but are nonspecific and
can be seen in other inflammatory conditions. When the serosal
layer is involved, serosal enhancement, ascites, omental thicken-
ing, and pleural effusion can be observed at imaging.4,30 In this
serosal form, mesenteric lymphadenopathy with central necrosis
may also be seen.30,48

Treatment is based on PPI and Helicobacter pylori eradication
(important but not primary), elemental diet, or targeted elimination
diet, as well as drugs, such as corticoid, cromoglycate, montelukast,
ketotifen,45,49 suplatast tosilate, mycophenolate mofetil (an inosine
monophosphate dehydrogenase inhibitor).45
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FIG 13. Twenty-five year-old man with history of abdominal discomfort, nausea, low weight. (A, B, C) MR enterography images showmid- small bowel demonstrating mild to mod-
erate, circumferential wall thickening and enhancement on contrast-enhanced T1FS images (A) and thickening on axial (B) and coronal (C) T2-weighted images, compatible with
eosinophilic enteritis. (D) High power (40x image- scale bar = 50 mm; hematoxylin-eosin stain) reveals eosinophils in the lamina propria (arrowheads) in the areas of villous atrophy
and superficial erosion (Color version of figure is available online.)

FIG 14. Eighty-three year-old woman with history of diarrhea, vomiting and diverticulosis. (A, B) Axial contrast-enhanced CT images show ascites, mild bowel wall thickening and
mucosal enhancement of small bowel loops (arrow), also seen as nodular thickening of the terminal ileum on barium small bowel exam (arrow; C).
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Conclusion

Eosinophilic gastrointestinal disorders are a group of inflamma-
tory conditions marked by eosinophilic infiltration of one or multiple
locations in the GI tract, simultaneously or sequentially. These disor-
ders include eosinophilic esophagitis, gastritis, enteritis, and colitis.
Imaging plays a key role in accurate identification of the affected site,
thus allowing target biopsies to be effectively performed, as well as
allowing proper management of these disorders to be implemented.
Imaging also plays a major role in the identification of complications
and in the follow-up examination of these patients. The mainstay of
treatment is corticosteroids and dietary elimination.
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